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(54) Structured packing 

(57) A structured packing for producing intimate 
contact between descending liquid and ascending va- 
pour phases formed of a plurality ofjuxtaposed sheets 
10, 20 and 30 through which the liquid phase descends 
as a film. The sheets have corrugations to define flow 
channels through the sheets for the vapour phase to as- 
cend through the structured packing and contact the liq- 
uid phase. The sheets have a plurality of projections, 
situated on one or both sides of each of the flow chan- 
nels and/or each of the sheets. The projections are con- 
figured and oriented to produce turbulent mixing in the 
vapour phase as it ascends the packing. This turbulence 
inhibits the formation of a concentration gradients within 
the vapour phase in directions normal to the walls of the 
flow channels. The projections are spaced apart from 
one another so that the turbulence in the vapour phase 
subsides between the projections. 
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Description 

The present invention relates to a structured pack- 
ing for producing intimate contact between vapour and 
liquid phases. More particularly, the present invention s 
relates to such a structured packing formed of a plurality 
of juxtaposed sheets having corrugations to define fine 
flow channels. 

In many chemical process applications, for instance 
heat exchange, adsorption, distillation, it is necessary io 
to bring liquid and vapour phases into contact with one 
another. Such contact is induced by various liquid-va- 
pour contact media such as sieve plates, trays and 
structured packing. Structured packing has found in- 
creased use in process applications due to its predicta- is 
ble performance and its low pressure drop characteris- 
tics. Structured packing consists of a plurality of juxta- 
posed sheets having corrugations and can be obtained 
with various packing densities, angular relationships be- 
tween the corrugations, and performance characters- 20 
tics. 

Structured packing is used with a liquid distributor 
placed within a column and above the packing to dis- 
tribute the liquid phase to the packing. The liquid phase 
descends within the structured packing as a falling film. 2s 
At the same time, a vapour phase ascends in the column 
through vapour passages provided within the packing 
by the corrugations to cause intimate contact or mixing 
between the liquid and vapour phases. 

Heat and mass transfer between the liquid and va- 30 
pour phases occurs at the interface between the phases 
which is located close to the surface of the sheet mate- 
rial making up the structured packing. In the case of 
mass transfer the transfer of a component from one 
phase to the other creates a concentration gradient in 35 
the vapour phase within each flow channel in a direction 
taken normal to the surface of the sheet material. As will 
be apparent to those skilled in the art, the rate of mass 
transfer between the phases will be higher when the va- 
pour phase is of uniform concentration and will be lower 40 
once such a concentration gradient is established. Sim- 
ilarly, the rate of heat transfer is greater the larger the 
temperature difference between the two phases at the 
liquid-vapour interface. Accordingly, it is desirable to 
have turbulent vapour flow or mixing which inhibits the 45 
formation of concentration gradients in the vapour 
phase in a direction taken normal to the surface of the 
sheet material and thereby increases the rate of mass 
and heat transfer between phases. The invention there- 
fore aims at providing a structured packing which has so 
improved heat and mass transfer characteristics: 

According to the present invention there is provided 
a structured packing for producing intimate contact be- 
tween ascending vapour and descending liquid phases, 
said structured packing comprising: ss 



said sheets having corrugations defining flow chan- 
nels for said vapour phase to ascend the structured 
packing and contact said liquid phase; character- 
ised in that: 

said sheets have a plurality of projections, situated 
on at least one side of each flow channel on at least 
one side of each of said sheets, configured and ori- 
entated so as to produce, in use, turbulent mixing 
in said vapour phase and thereby inhibit concentra- 
tion gradients from arising within the vapour phase 
in directions normal to surfaces of said corrugations 
defining said flow channels; and 

said projections being arranged at spaced apart in- 
tervals along each flow channel so that, in use, said 
turbulence in said vapour phase subsides between 
each pair of adjacent intervals in the direction of va- 
pour flow. 

Thus, the present invention by producing turbu- 
lence tends to produce greater mass transfer between 
the vapour phase and the liquid phase by inhibiting the 
formation of a stable concentration gradient in which 
some of the vapour passing through the flow channels 
tends not to interact with the liquid film on Ihe surface 
of the packing. This will increase the performance of the 
packing with respect to the rate of mass transfer be- 
tween the liquid and vapour phases. As can be appre- 
ciated by those skilled in the art, the production of tur- 
bulence could potentially lead to a large increase in the 
pressure drop in the packing and thus degrade the per- 
formance of the packing. In order to prevent such pres- 
sure drop, the spacing of the projections is carefully se- 
lected so as to produce a subsidence of turbulence be- 
tween adjacent projections. 

A structured packing according to the invention will 
now be described by way of example with reference to 
the accompanying drawings, in which: 

Figure 1 is a fragmentary, perspective view of a 
structured packing in accordance with the present 
invention, which for purposes of explanation is 
shown rotated from the vertical to the horizontal; 

Figure 2 is a sectional view of the structured packing 
shown in Figure 1 taken along line 2-2; 

Figure 3 is a sectional view of the structured packing 
shown in Figure t taken along line 3-3; 

Figure 4 is a fragmentary view of an alternative em- 
bodiment of projections to be utilised in a structured 
packing in accordance with the present invention; 
and 



a plurality of juxtaposed sheets on each of which Figures is a sectional view of the structured packing 

said liquid phase descends as a film; shown in Figure 4 along line 5-5. 
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With reference to Figure 1 , a structured packing 1 
in accordance with the present invention is illustrated. 
Figure 1 illustrates just three adjacent sheets 10, 20 and 
30 of structured packing which are in juxtaposition. Cor- 
rugations within sheet 10 define flow channels 12, 14, 
16 and 18 which are set opposite to flow channels 22, 
24, 26 and 28 in sheet 20. The corrugations in sheet 30 
provide flow channels 32, 36, 38, 40 and 42 which are 
set opposite to flow channels 44, 46, 48, 50, and 52 in 
sheet 20. In the illustrated embodiment, the second 
sheet 20 is orientated with its corrugations at an angle 
to those of sheets 10 and 30 so that the respective flow 
channels criss-cross. This criss-crossing of flow chan- 
nels increases the mixing between the vapour and liquid 
phases. 

With additional reference to Figures 2 and 3, pro- 
jections 54 are provided on one side of the sheet 1 0 and 
projections 55 on the other side to produce turbulence 
in the vapour phase as it ascends the structured pack- 
ing. Projections 54,55 each comprise a cut out tab bent 
away from sheet 10. Projections 54, 55 have inwardly 
sloping side edges, such as 56 and 58 to allow liquid 
film to flow between projections 54, 55. Although not il- 
lustrated, the tabs may be provided on only one side of 
each flow. Alternatively or in addition to the foregoing, 
projections may be provided on only one side of each 
of the sheets. For example, such an embodiment of the 
present invention is possible which is only provided with 
projections 54 and not projections bent in an opposite 
direction such as projections 55. The advantage of such 
alternative embodiments is to decrease interference be- 
tween the projections 54,55 and the descending liquid 
phase. 

The flow channels 12-18, 22-28, 32-42, and 44-52 
each have a channel dimension S. With reference to 
Figures 2 and 3, the height of projections 54,55, desig- 
nated by reference h, is preferably in a range of between 
about 5% and about 20% of the dimension S of the chan- 
nel side. The projection spacing dimension, °p M is pref- 
erably in a range of between about 2 and about 1 2 times 
the height of the projections, h. Flow channels exist on 
both sides of each of corrugated sheets 1 0, 20 and 30, 
so that (as viewed in the illustration) projections 54 
project upwardly from the surface while projections 55 
project downwardly from the surface. Openings 60 are 
thus formed which allow liquid to flow between the flow 
channels. 

With reference to Figures 4 and 5, a fragment of a 
flow channel is illustrated to show an alternative projec- 
tion design. The projections of this embodiment, com- 
prise rib-like embossments 62 which alternate so as to 
project from both surfaces of the packing sheet. 

Although not illustrated, there are still other possible 
designs and modifications, 6uch as projections similar 
to those of projections 54,55 but formed of tabs bent at 
less than right angles to the sheets. Additionally, al- 
though the projections illustrated herein are orientated 
in a direction parallel to the transverse dimension of the 



sheets, the projections could be orientated at an angle 
to such transverse dimension. 

Additionally, although the projections illustrated 
herein are shown as single tabs or ribs which extend 

5 more or less across one entire wall or surface of a flow 
channel, groups of small tabs or ribs with intervening 
spaces could be used to form the turbulence producing 
projections. These small tabs or ribs could be angled 
with respect to one another, for instance in a V-like con- 

10 figuration, to produce a greater or lesser degree of tur- 
bulence to optimise the packing design for a particular 
application. In this regard, when turbulence is said to 
subside between projections it is to be understood that 
the turbulence subsides in the intervening spaces be- 

1& tween such groups of tabs or ribs. 



Claims 

1. A structured packing for producing intimate contact 
between ascending vapour and descending liquid 
phases, said structured packing comprising: 

a plurality of juxtaposed sheets on each of 
which liquid phase descends as a film; 

said sheets having corrugations defining flow 
channels for said vapour phase to ascend the 
structured packing and contact said liquid 
phase; characterised in that: 

said sheets have a plurality of projections, sit- 
uated on at least one side of each flow channel 
on at least one side of each of said sheets, con- 
figured and orientated so as to produce, in use, 
turbulent mixing in said vapour phase and 
thereby inhibit concentration gradients from 
arising within the vapour phase in directions 
normal to surfaces of said corrugations defining 
said flow channels; and 

said projections being arranged at spaced 
apart intervals along each flow channel so that, 
in use, said turbulence in said vapour phase 
subsides between each pair of adjacent inter- 
vals in the direction of vapour flow. 

2. A structured packing according to claim 1 , wherein 
at each interval there is a single elongate projection 
or a group of projections. 

3. A structured packing according to claim 1 or claim 
2, wherein said sheets are fabricated from sheet 
metal. 



55 

4. A structured packing according to any one of the 
preceding claims, wherein the corrugations in each 
sheet are at an angle to those in adjacent facing 
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sheets. 

5. A structured packing according to any one of the 
preceding claims, wherein each projection compris- 
es a cut-out tab bent away from its sheet. 5 

6. A structured packing according to claim 5, wherein 
said cut-out tabs have inwardly sloping side edges. 

7. A structured packing according to any one of claims i o 
1 to 4, wherein said projections comprise rib-like 
embossments. 

8. A structured packing according to any one of the 
preceding claims, wherein said projections are ori- is 
entated transversely to the longitudinal axes of said 
corrugations. 

9. A structured packing according to any one of the 
preceding claims, wherein said projections each 
have a height in a range of between about 5% and 
about 20% of a flow channel side and the spacing 
between each pair of adjacent intervals is in a range 
of between about 2 and about 1 2 times said height. 
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